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PabGouass mporpamma TO JONOJHUTENBHON 0011e00pa3oBaTeNbHON 001Iepa3BUBAIOIIECH
MporpaMMme €ecTecTBeHHO-HayuyHou HampaBieHHocTH «BUOJIOTUA «Hcnons3oBanue
OMONOTUYECKUX  HU(PPOBBIX  JAabOpaTOpuil B MCCIENOBATEIbCKON  JEATEIBbHOCTH
IITKOJTFHUKOB»Y» pa3pad0TaHa Ha OCHOBAHHH
HopMaTuBHBIX TPaBOBBIX AKTOB
— ®denepanbHbI 3akoH «O0 00pazoBanuu B Poccuiickoit deneparm
ot 29.12.2012 No 273-D3.
—  Vka3 IIpesuaenta Poccuiickoilt @eaepannn «O Mepax Mo peann3anuu
rocyJapCTBEHHOM TIOJUTUKH B 00JacTH 0Opa3oBaHUS U HAYKU» OT
07.05.2012 Ne 599.
—  VYxka3 lIpesunenra Poccuiickoir @enepauun «O MeponpHUATHAX IO
peanu3anyi TOCYyIapCTBEHHON comuanbHON moauTukm» oT 07.05.2012 Ne
597.
—  Pacnopsixenue Munuctepctsa [Ipocsemenus ot 12 .01.2021 Ne P - 6
«O0 yTBEpXKJIEHUH METOJIUUYECKUX PEKOMEHJAlUA 10 CO3JaHUI0 U

(YHKIIMOHUPOBAHUIO B 0011e00pa3oBaTeIbHBIX OpraHu3alusix,
PACIIONIOKEHHBIX B CEJIIBCKOM MECTHOCTM M MajblX I'OpOJax, LEHTPOB
o0pa3oBaHHsI  E€CTECTBEHHO -  Hay4YHOM WM  TEXHOJIOTUYECKOU
HANpPaBJICHHOCTEW.

—  IIpuka3z MunucrepctBa npocsenieruss PO ot 09.11.2018 r. Ne 196
«O6  yrBepxkaenun llopsmka  opraHuM3amyMi W OCYIICCTBICHHS
o0pa3oBaTeNbHOM JESITEIIbHOCTH o JOTIOJTHUTEIbHBIM
00111e00pa30BaTeIbLHBIM IPOTPaMMaM).

—  IlocranoBienue ['1aBHOTO TOCYIapCTBEHHOTO CaHUTAPHOTO BpadyaPd

ot 04.07.2014 N 41 «O6 yrBepxxaennn CanlluH 2.4.4.3172-14
«CaHUTapHO- 3MUAEMHUOIOTUYECKUE TpeOOBaHMS K YCTPOUCTBY,

COJICP’)KAaHUIO W OpraHu3allid pexuMa padoThl 00pa30BaTENIbHBIX OpPTraHU3aALUM
JOTOJTHUTENBHOTO 00pa30BaHUS I€TEN».

ABtop-coctaButenb: SAmkuH Cepreit HukonaeBud, MA.X.H., YYUTEIb XUMHUU
CamapcKoropernoHaIbHOTO IEHTpa A OJapEHHBIX feTel, goueHTt kadenpst GIT'HOY
BO anamutmueckoit wu Qusnueckord xumuu «Camapckuii  TOCYIapCTBEHHBIN
TEXHUYECKUN yHuBepcuTeT» SmkuHa ExarepuHa AJeKCaHIpPOBHA, K.X.H., YYUTEIb
xuMun CaMapCKOTro PETMOHAIBHOTO LIEHTPA I OAApEHHBIX JETEN

[TOACHUTEJIbHAA 3AITNCKA

JlonoyiHUTENbHAS oOmeoOpazoBarenpHas oO1epa3BUBaroIas
nporpamma «lludpoBas mabopaTopusi XMMHUYECKOTO SKCIEPUMEHTa» SIBISETCS
IPOrpaMMO €CTECTBEHHO-HAYYHOW HANPaBICHHOCTH, MPOQPHIIb — XUMHSL.

O0beM 1 CPOK 0CBOCHUS MPOTrPAMMBbI

Cpok ocBoeHus porpaMMmbl — 5 mHeil. Ha moiHoe ocBOeHHE MpOorpaMMEI
Tpebyetcst 16 gacos o cmexe: 4, 3, 3, 3 u 3 Ha KaXK/IbIH JICHb.



dopma o0yueHns — ouHas, 09Has ¢ ucnoiabzoBanuem JIOT, pabora B Munu-
rpymnmax.

Pe:xxum 3aHﬂTHﬁ, MNEPUHOAUIHOCTD U ITPOAOJZKUTECIBHOCTD 3aHATHH

HpOI[OJI}KI/ITeJH)HOCTB 3aHATUN MCUHUCISECTCS B AKaJICMHNYCCKHUX YacCaX — 40
MHUHYT, MCXKIY 3aHATHAMHN YCTAHOBJICHBI 10-MI/IHYTHI)IC IMCPCMCHEIL.

AKTYaJbHOCTH MPOTrPaMMBbI

WHuTemiekTyanbHoe pa3BUTHE SBIISIETCS OAHOW M3 BaXHEHIIMX 3a7a4 IIKOJIBI.
[ToaToMy ypoBeHb pa3BHTHsS MBINUICHHUS OOydalmmxcs (Hapsay coO 3HAHUSMU
(dakTUYeCcKoro xapaktepa) sBJsSeTCS HauOojiee CYIIECTBEHHBIM IOKa3aTesieM
00pa3oBaHus KOJbHUKOB.

Xumus SBIAETCS CHUCTEMOOOPA3YIOIIeH JIUCHMIUIMHOM Cpeau JIpyrux
€CTECTBEHHOHAYYHBIX MPEAMETOB, TaK KaK OTKPBITUS B O0JIACTH XUMHUHU JIEKAT B
OCHOBE Pa3BUTHSI TEXHOJIOTUH MOJYYEHUSI HOBBIX BEUIECTB U MaTepuanoB. OCHOBHOM
yIOp B MPEACTAaBICHHOW MPOTpaMME CJIeJIaH Ha PACIIMPEHHE SKCIEPUMEHTAIBHOTO
XUMHYECKOTO Kpyro3opa, a TaKK€ Ha pa3BUTHE HHTEIUICKTYyaJIbHON aKTUBHOCTHU
OOy4YarONIMXCS U TEOPETUUYECKOTO MBINLICHUS KaK KOMIIOHEHTAa MHTEIICKTyaJIbHOU
AKTUBHOCTU 00YYaroUIUXCsl MOCPEACTBOM BBIIMOTHEHUSI XUMHUECKOTO OMnbITa. BaxkHo
OTMETUTh, YTO OCHOBY IMPEJJIOKEHHOTO Ja0OpaTOPHOTO MPAKTUKYMa COCTABIISIOT
paboThl U3 KOMIUIEKCA TaK Ha3bIBaeMOW «IHU(PPOBOM XMUMHUYECKOU JIabopaTOpUm».
DTO crocoOCTBYET TOMY, UTO JIaDOpaTOpHbIE paOOThI BBHIMOJHSAIOTCS HA KA4€CTBEHHO
IpyroM, ©OoJjiee BBICOKO TEXHOJOTMYHOM YPOBHE, CIOCOOCTBYIOT —PEIICHUIO
HECTAH/IAPTHHIX M B OOJIbIIEH YaCTU MCCIIENOBATEIbCKUX XUMUYECKUX 3a]ay, B
KOTOPBIX B JOCTAaTOYHO OOJIHIIIOM OOBEME UCIOIB3YETCS MaTEeMaTUUYECKUI arapar.
3amaHus MPaKTUKyMa BKJIIOYAIOT 3JIEMEHThI, KOTOpbIE TPeOYIOT OT 0O0ydarouierocs
YMEHUE BBIIBUTATh THIOTE3bI, ONPEACNSITh MPOOIEMbl, HAXOIUTh HETPAIUIIUOHHBIC
crocoObl  perieHust 3anad. OCHOBHOE BHUMaHHWE B MpPOTpaMME VYAENAETCS He
nepeaade CyMMbl TOTOBBIX 3HAHHH, a Pa3BUTHUIO CAMOCTOSTEIBHOCTA O0YYArOIINXCS,
YMEHUI0 pPaboTaTh C JOTMOJHUTEIHHOM JHUTEPATYypOd W YCTAHOBJICHHUIO HOBBIX
MEKIMCIUTUIMHAPHBIX CBSI3EH.

OTiuYuTeIbHbIE 0COOEHHOCTH NMPOrPaMMBbI
[Iporpamma «lludpoBass nabopaTopuss XUMHUYECKOTO OSKCHEPUMEHTa»
paccunTaHa Ha 16 3aHsaTHil, pa3eneHHbIX Ha 5 pa3aesnoB (Moayei):
— DJIEKTPONPOBOJHOCTH PACTBOPOB AIEKTPOJIUTOB.
— Tlorenuuomerpus (pH-metpus).
— I'paBumerpus.

— @da30BbI€ PABHOBECHUSL.
— CnextpooTOMETpUUECKUNA XUMUYECKUH aHAIU3.

Kaxnapiit pa3nen oOydyeHus mpencTaBieH Kak 3Tam pabOThl, CBA3aHHBIN C
pEIIeHHeM  SKCIEPUMEHTAIBHOM  3aJaud  CpeACTBaMH  J1abOpaTOPHOTO
000py10BaHUSI.

CopepxaHue MPOrpaMMbl OPUEHTHPYET OOYy4alOUIMXCA Ha MOCTOSHHOE



B3aMMOJEUCTBUE APYr C JIPYrOM WM MPENOAABATENEM, PEIIECHUE MPAKTUUECKUX

3a/lay OCYILECTBIIAECTCS C MCIOJIB30BAHMEM METOAMKUA OOpabOTKH PE3yNbTaTOB
AKCIIEPUMEHTAJILHBIX JAaHHBIX. Takke MporpaMMa OPUEHTHUPYET OOyHaronIuXcs
HAa TIOMCK pAa3HbIX TMOJAXOJOB K PEIIEHUID M[OCTAaBJICHHOM 3a1add, C
HCTOJIb30BAaHUEM MOJIYYEHHBIX 3HAHUM B PAMKax MPAKTUYECKOM 1€ TETbHOCTH.

[Iporpamma maetT BO3MOKHOCTb PAaCKPBITh H3ydaeMbIid pa3zel ¢ udpoBoit
TOYKM 3PEHUS, B3MVISIHYTh HA PEIICHUE SKCIEPUMEHTAIBHOM 3aJa4d MOJ HOBBIM
YTJIOM JJISI TOCTHKEHHSI MAKCUMAJIBHOTO Pe3yJIbTaTa.

Heas nporpammebl: (QopMUpOBaHUE METOCTHOW KapTUHBI HU3Y4aeMBbIX
OPUPOAHBIX SIBIICHUN, OCBOCHHUE HJIIEMEHTOB HCCIIEOBATEIBCKON AESATENbHOCTH,
O3HAKOMJIEHUE C METOAMKaMU OOpaOOTKH SKCHEPUMEHTAIBHBIX PE3YJIbTATOB C
UCIIOJb30BaHUEM  IU(PPOBOM  0Opa3oBaTeNbHOM  Cpejpbl, IIOATOTOBKA
oOyyarolmuxcsi K Yy4YacTHUI0O B KOH(pepeHIMsIX U (ecTuBanAX, OIMMIIMAIAX
€CTECTBEHHO-HAYYHOU HAIPaBICHHOCTH.

3amayu 10NMOJTHUTEIBLHON 001Iepa3BUBAIONIEH POrPAMMBI:
ObpaszosamenvHvle:

—  3HAKOMCTBO C TMPUHIUIOM pabOThl JATYUKOB IU(POBOM 1abopaTOpuu IO
XUMUH;

—  (opmupoBanue HaBBIKOB COCTaBJICHUS aJTOPUTMOB 00paboTKH
IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB B OOOJIOYKE MPOTpamMMbl IHPPOBOI
o0pa3oBaTeIbHOM Cpebl;

—  (GopMHpOBaHHE HAaBBIKOB pabOThl € LHUPPOBBIMU  JaTYMKAMU U
BCIIOMOTATEIbHBIM JIA0OPATOPHBIM 000PYI0BAHUEM;

— YyMEHUE  aHAJIU3UPOBATh  OKCIEPUMEHTAJIBHBIE  JIaHHBIE HM  HX
MPEICTaBICHUE B TPaUUIECKOM WK APYTOM CUMBOJIBLHOM BHUJIE;

—  (opmupoBaHuE HABBIKOB HCCIEIOBATENLCKON ACSITENFHOCTH MO MPEAMETaM
€CTECTBEHHO-MATEMaTUUYECKOT0 IMKJIa B MPOLECCe aHaiu3a U 00padOTKh
OKCMIEPUMEHTAIbHBIX ~ JAaHHBIX JUII OOOCHOBaHHMSI M  apryMEHTaIlUH
PaIMoOHaIBbHOCTH ACITETFHOCTH B PAMKaX MPOEKTHOM e TEIbHOCTH.

Pa3zsusarowue:
— CcnocoOCTBOBAaTh PA3BUTUIO TBOPYECKUX CIIOCOOHOCTEH KaXKI0TO
peOcHKa Ha OCHOBE JINTYHOCTHO-OPUEHTHPOBAHHOTO TI0IX0/1a;
— Ppa3BUTh MHTEPEC K XUMUHU KaK SKCTIEPUMEHTAILHON HAyKe;
— Ppa3BUTHE TBOPYECKOTO MOTEHITMAA U CAMOCTOSTEIIPHOCTH B paMKax
MUHU-TPYIIIIBI,
— pa3BuUTHE TCUXO(DU3UYECKUX KA4YeCTB, OOYYAIOIIUXCS: TIaMSTh,
BHHMAaHWE, aHATUTHIECKNE CITIOCOOHOCTH, KOHIICHTPAITUIO U T.1I.
Bocnumamenvnvie:

— (¢opmMupoBaHue OTBETCTBEHHOTO noAXoJa K  PEIICHUIO
AKCIIEPUMEHTAJIbHBIX XUMUYECKHUX 3a/aY;
— (QopMHpOBaHHME HABHIKOB KOMMYHHUKAIlUM CPEAM  YYaCTHUKOB



MPOTPaMMBbl;
— (opMHUpOBaHME HABBIKOB KOMaHAHOU paOOTHI.

IIpuHIUNBI 0TOOPA COAEPKAHUSA
OO6pazoBaTeNbHBINA NPOIECC CTPOUTCS C YUETOM CIETYIOUIUX MPUHIUIIOB:

1. Kynemypocoobpasznocmu n npupooocoodpaznocmu. B mporpamme

YUUTBHIBAIOTCS BO3PACTHBIC U UHUBUTyaIbHbIE OCOOEHHOCTH JCTEH.

2. Cucmemnocmu.  TlomydeHHble  3HAHUSA MEHUSIT W  HaBBbIKU
2 5

o6yqa10m1/1xc;1 CUCTCMHO IIPUMCHAIOT Ha IPAKTHUKE, CO3aaBasd

MPOCKTHYIO paboTy. DTO TO3BOJSIET WCIONB30BaTh 3HAHWA W YMEHUSA B
€IMHCTBE, IEJIOCTHOCTH, pean3ysi COOCTBEHHBIN 3aMbICEJ, YTO CIIOCOOCTBYET
CaMOBBIPKEHHUIO peOeHKA, PA3BUTHIO €TI0 TBOPUYECKOIrO MOTEHIMAA.

3. Komnnexchocmu w  nocnedosamenvHocmu. Peanuzanust  3TOTro
MPUHITUIIA TPEAIoJIaracT IMOCTEIICHHOE BBEJACHHE OOYJarONIMXCsl B MHP
AKCIEPUMEHTAIIBHON UCCIIEA0BATEIBCKON XUMUMU.

4, Haznaonocmu. Vcnonb3oBaHUE HATVISIAHOCTH TOBBIIIAET BHUMAHHE
oOydaronuxcst ~ cpeacTBamMu  paboTel  Ha  IUGpPoBOM  JabOpaTOPHOM
o0OpyJ0OBaHUHU, YIIyOJII€eT WX HHTEpEC K M3y4aeMOMy MaTepuay,
CIOCOOCTBYET Pa3BUTHIO BHUMaHMUS, BOOOpaxeHus,
HAOJIIOIATEIbHOCTH Y MBILIUICHUS.

OcHoBHBIE (POPMBI M METOBI
B xone peanuzanny nporpaMMbl HCIOJB3YIOTCS CIIEAYIOIIUE (POPMBbI 00yUECHUS:

ITo oxBaTy AeTel: rpynmnoBble, KOJUIEKTUBHBIC.

ITo xapaktepy yueOHOM 1€ATEIbHOCTH:

—  ©Oecenpl (BOIPOCHO-OTBETHBI METOJ] aKTUBHOTO B3aUMOJICHCTBUS Melarora u
oOyJaroluXxcs Ha 3aHATUAX, UCTIONIB3YETCSl B TEOPETUUECKON YaCTH 3aHATHUS);

—  3alludTa MPaKTUYECKOW paboThl (MCHOJB3YEeTCSl Ha TBOPYECKUX OTYETaX,
decTuBaAX, KOHKypCax, Kak UTOT TIPOJIeIaHHONU pabOThI);

—  NPAKTUYECKHUE 3aHATHUS (MPOBOAATCS MOCIE H3YYEHHS TEOPETHUYECKUX OCHOB
C LEJIbI0 COOPKM YCTAHOBOK M OTpPabOTKH PpE3yJbTAaTOB SKCHEPUMEHTAIBHBIX
UCCIIeIOBAHUN );

—  HaOmojeHWe (MPUMEHSETCS TMpPU  U3YUYCHUH  KaKOTO-TMO0O0  0OBEKTa,
IIPEIMETOB, IPUPOAHBIX SIBJICHUN);

Ha 3ansatusx coznaercst atMmocdepa 100poKenaTeIbHOCTH, JOBEPHUs, YTO BO
MHOTOM TIOMOTaeT Pa3BUTHIO TBOPUECTBA M MHUIMATHUBBI peOeHKka. Boimomnenue
HKCIIEPUMEHTAJIbHBIX 33JJaHUIl TOMOTaeT peOeHKY B MPUOOPETEHUH YCTOMUMBBIX
HaBBIKOB pPa0OTHl C PA3IUMYHBIMUA MHQPPOBBIMUA JAaTYUKAMH U JAOOPATOPHBIM
o0opynoBaHueM. YyacTue aeTei B (hecTUBAIIX, KOHKYPCaX, SKCIEPUMEHTAIbHbBIX
Typax OJIUMIMAAbl Pa3HbIX YPOBHEH SBIAETCS OCHOBHOM (DOpMOM KOHTpPOJIS
YCBOEHHUSI IPOrpaMMbl OOy4Y€HUS U AMATHOCTUKHM CTEIEHU OCBOCHUS

IMPAKTNUYCCKUX HABBIKOB pe6eHKa.



MeTtoasbl 00y4eHust
B mporecce peanuzanuu nporpaMMbl UCIOJIB3YIOTCS Pa3IMYHbIE METObI
00yueHus.
1. Meroapl  opraHWM3alMKl W OCYIIECTBIEHUS  Y4eOHO-TIO3HABATEIHLHOMN
NEeSATEIbHOCTH:
- HaensoHwle (M0Ka3 BUJCOMATEPUATIOB U WILTIOCTPALIANA, TOKa3 padOThI
¢ M POBHIM U JTAOOPATOPHBIM 00OPYTOBAHUEM );

— npakmuyecku-oeticmsennvie (TEXHOJIOTHU TOAKIIOUESHUS IU(PPOBOTO
o0opyioBaHUs K JTaOOPATOPHBIM yCTaHOBKAaM B MPOIIECCE PEIICHUS MPAKTUYECKUX
3a/1a4);

— npooaeMHO-noucKkosvle  (aHaMM3 TPOOJEMHOM  CUTyallUH IO
crioco0am U3MepeHust HaOII0/1aeMOM SKCIIEPUMEHTAIbHOMBEIINYNHBI);

- Memoobl CamMoCmoamenbHou pabomul u pabomsl NOO PYKOBOOCMBEOM
neoazoea (COOpKa YCTaHOBOK, 00pa0OTKa pe3yibTaTOB, aHAJIU3 U JOCTOBEPHOCTh
MOJIYYCHHBIX JTAHHBIX);

— ungopmayuorHvle (NEKUUS;, CEMUHApP; Oecena; peueBas HHCTPYKIIMS
M0 TEXHUKE OEe30MacHOCTH MpHU paboTe ¢ J1abopaTOPHBIM OOOPYIOBAHHEM; YCTHOE
U3JIOKCHHE; OOBSICHEHWE HOBOTO MaTepHalia U CIIOCOOOB BBHITIOJHCHUS 3a/IaHWS;
OOBSCHEHHE TIIOCICAOBATEILHOCTH JCHCTBUA W COACpKaHHs; O0OCYXKICHHCE,
Mearorndeckas OleHKamnpoIecca AeITeIbHOCTH U €€ Pe3yabTaTa).

2. MeTtoabl KOHTPOJIS U CAaMOKOHTPOJIS 32 3(PPEKTUBHOCTBIO YUEOHO -
MO3HABATEIbHON JEATEIbHOCTHU:
- YCTHBIA KOHTPOJIb U CaMOKOHTpPOJb (Oecena, pacckas y4eHHKa,
00BSICHEHHE, YCTHBIN OMPOC);
- MPAKTUYECKUNA KOHTPOJIb U CAMOKOHTPOJIb (aHAJIU3 YMEHHUSI paboTaThC
J1a00paTOPHBIM 000PYIOBAHUEM );
— HaOM0/IeHs (aHAIU3 ASKCIEPUMEHTANIBHBIX JAHHBIX B IPOIIECCE
HCCIIEIOBATEIIbCKOM AEATEIbHOCTH).
st cozmanus KOM(OPTHOTO TCHUXOJIOTMYECKOTO KIIMMAaTa Ha 3aHATHUIX
MPUMEHSIIOTCS.  CIICYIOIINE TEeIaroru4eckue MpUEMBL: CO3JAaHUE CUTYyalluu
ycrmexa, MOpasibHasl TMOJIepKKa, OJO0O0peHHe, MOoXBaja, IMOOIIPEHUE, JIOBEpHE,
no0poskenaTebHO-TpeboBaTeIbHAS MaHepa.
B xome peanuzaiuu nOporpaMMbl MCHOJIB3YIOTCSI  CIEAYIOIIAE THUIbI
3aHSATHUM:
— KOMOWMHHMPOBAHHOE (COBMEIIICHHE TEOPETUYECKOW M MPAKTHUECKOU
YacTeW 3aHATHUS; IMPOBEPKA 3HAHMM PaHEE U3YUYEHHOIO MAaTEpUalia;
U3JIOKEHWE HOBOIO MaTepuaia, 3aKpeIUICHHE HOBBIX 3HAHUU,
dbopMupoBaHrE yMEHUUN TIEPEHOCAa W MPUMEHEHUS 3HAHWN B HOBOU
CUTyallM¥, Ha TMPaKTHKE; OTpabOTKa HABBHIKOB U yMCHUH,
HEOOXOAMMBIX MPU PabOTE C IKCTIEPUMEHTAIILHON YCTAaHOBKOW);
— TeopeTudeckoe (cooOIeHne W YCBOCHHE HOBBIX 3HAHUU TIPH
00BCHEHUH HOBOW TE€MBbI, U3JI0)KEHHE HOBOT'O MaTepHalia, OCHOBHBIX



MOHSTUH,  OMNpEACIICHHEe TEPMUHOB, COBEPIICHCTBOBAHWE U
3aKpeIyICHUE 3HAHUN );

KOHTPOJIbHOE (ITPOBOJUTCS B IIEJISIX KOHTPOJIST M MPOBEPKH 3HAHUH,
YMEHHIA W HaBBIKOB OOYYArOIIETOCS Yepe3 3alluTy MPaKTHIeCKOU
paboThI);

MPAKTUYECKOE (SBIISICTCS OCHOBHBIM THUIIOM 3aHITHH, UCIIOJIb3yEMBIX

B IporpamMMme, Kak MpPaBUJIO, COACPKHUT (POPMHUPOBAHUE YMEHHH U
HaBBIKOB, HMX OCMBICIICHUE M 3aKpEIUICHHE Ha MPAKTUKE IIpU
BBIIIOJTHEHUN DKCIIEPUMEHTAIbHBIX 3a/laHUi, HWHCTPYKTAX IPHU
BBITIOJIHEHUM TPAKTHYECKUX paldOT, HCMHOJIb30BaHHE BCEX BHUJOB
MPaKTHK);

BBOJTHOE 3aHsATHE (ITPOBOJUTCS B Hauaje Kypca C IeIbl0 3HAKOMCTBA
c oOpa3oBaTeibHOM MPOrpamMMoOil, COCTaBJICHUE WHAWBUYATbHOMN
TpaeKTOpuM OOYUYEHHMs; a TakKKe IPU BBEICHUM B HOBYIO TEMY
IIPOrPaMMBl).

Ilnanupyemble pe3yjibTaThl
ITo uroram oOydeHus MO MporpamMme pedeHOK JIEMOHCTPUPYET CIICIYIOIINE

pE3yJIbTaThI:

3HAET MPUHLUIIBI pa0OTHI HA 000PYI0BaHUU LIUPPOBOI TabopaTopun
0 XUMHH;

3HAET aIrOPUTMBbI 00PAaOOTKU IKCIIEPUMEHTAIBHBIX PE3YIbTaTOB B

1 poBoit 00pa3oBaTEIbLHON CPEE;

npaBuiia TE€XHUKH 0€30MacHOCTH npu paboTe C
HKCIIEPUMEHTAIBLHBIMU YCTAaHOBKAMU;

yMEET WHTErpUpOBaTh pasziuyHble OJOKM IUpPOBOM J1abopatopuu
IUI CO3JaHMsl TOJTHOLEHHOW YCTAaHOBKH JUIsl BBIMOJHEHUS (PU3UKO-
XUMHUYECKOTO U3MEPEHHUS;

yMEET aHaJIM3UpPOBaTh, 00padaTHIBATh HKCIIEPUMEHTAIbHbIEC JaHHBIE,
IPOBEPSTH JOCTOBEPHOCTH IMOTYYEHHBIX PE3YJIbTAaTOB.

MexaHu3M OlleHUBAHMS 00Pa30BaTe/ILHBIX Pe3yJibTATOB
Yposenv meopemuueckux 3nanuii.

Huszkuii ypogens. OOyuaromuiics 3HaeT (pparMEeHTapHO H3YyUYEHHbIE
(U3UKO-XUMHUYECKHE U XUMHUYECKHE TIPOIECCHl U 3aKOHOMEPHOCTH.
N3noxenne wmartepuana cOWMBYMBOE, TpeOyroIiee KOPPEKTHUPOBKH
HaBOJSIITUMHU BOTIPOCAMHU.

Cpeonuit  yposeno.  OOydHarOmIMiiCss  3HAET  TEOPETUUYECKUE
3aKOHOMEPHOCTH, HO UCIBITHIBACT CIIOXKHOCTH JJIsI UX OOHAPYKCHHUSI
U3 OKCHEPUMEHTAIbHBIX JAHHBIX W TMO3TOMY JUIsl  MOJHOTO
PACKPBITHS TEMbI TPEOYIOTCS JOTIOTHUTEIbHBIE BOITPOCHI.

Buvicokuii  yposenn.  OOyuaroniuiics  3HaeT  TEOPETUUECKHUE
3aKOHOMEPHOCTH HAOJIOJJa€MbIX SIBIICHUN, YMEET HUX OMNpPEeNEIUTh
MCXOJI U3 DKCMEPUMEHTAIBHBIX HAOIIOACHUN U TITyOOKO TOHMUMAET
MPOLECChl  XMMHYECKUX SBJICHUW. MOXeTr paaTe JIOTUYECKHU
BBIJICP)KAHHBI  OTBET, JIEMOHCTPHUPYIONIUN TIOJIHOE BIAJCHUE
MaTepHaIOM.



Vposenv npaxmuueckux Hagvikog u ymenuu. Bradenue mexnonocuamu
pabomsl 6 yugposou cpede, amaiuz U OOCMOBEPHOCMb  NOJLYYEHHBIX
Dpe3yIbmamos:

— Huskuii yposenv. TpebyeTcsi MOCTOSHHAsA KOHCYJIbTALUS Teaarora
pU IPOrpaMMHUPOBAHNUY TAPaMETPOB B IUPPOBOI cpere.

— Cpeonuii yposenw. TpedyeTcsi IepuoIndeckoe KOHCYJIbTUPOBAHUE O
TOM, Kakh€ METOJbl HCIOJB3YIOTCS IpPU aHaJIU3€ pe3yJbTaTOB
M3MEpEHHil, MPOrpaMMUpPOBaHNE TApaMETPOB B IIUPPOBOIL cpejie.

— Buwicokuii ypogens. CamocTosTeNbHbI BEIOOP METO/IOB aHaIU3a
U 00pabOTKM O3KCIEPUMEHTAIBHBIX pPE3yJbTaToB, CBOOOJHOE
BJIAJICHHE IIPOTPaMMHBIM o0ecrieyeHueM U dpoBoi

00pa3zoBaTeIbHOMN CpeIbl.
Conpsiocenue yugposvix 0amyuxos ¢ 1a60pamopHbvIMU yCMaHO8KAMU.

— Husxuii yposenv. He MoxeT coOpaTh YCTaHOBKY C JaTuyMKaMu 0Oe€3
IOMOILM Nlefarora.

— Cpeonuii yposensv. MoxeT coOpaTh YCTAHOBKY C JaTYMKAMU MPU
NOJICKa3Ke IeJ1arora.

— Buvicokuii yposerns. Crioco0eH caMOCTOSTEILHO cOOpaTh YCTAHOBKY C
JaTYMKAMU, TIPOSIBIISAS TBOPUECKUE CIOCOOHOCTH.

®opMbl O/IBEIEHUSA UTOTOB Peau3aluu MPOrpaMMbl
OrciexxuBanue PEe3yIbTAaTOB 00pa3oBaTeILHOTO mporiecca
OCYIIIECTBJISICTCS TI0 PE3YJIbTaTaM 3aIUThI TPAKTUICCKUX padoT.
[Tpu moBeACHNH UTOTOB OCBOSHHUS IMPOTPAMMBI HCTIONb3YIOTCS:
— OIIpoc;
— HaOnroneHueE;
— aHaJM3, caMOaHaIu3,
— cobeceloBaHUE;
— BBINOJTHEHUE TBOPUYCCKUX 3a/TaHH;

— y4acTHe JEeTed B DKCIEPUMEHTAJBHBIX TypaxX OJMMIIMAJ, KOHKypcax
U (PeCTUBANISAX PA3IUYHOTO YPOBHSI.

MaTtepuaJjibHO - TeEXHHYECKOe odecneyeHue:

1. becripoBogHON ~ MyJNbTHIATYMK IO XUMHH C 4-Md BCTPOEHHBIMU
JaTYNKAMH:

—  nmaruuk pH ¢ nuanasonom usmepenus He yxe yem ot 0 no 14 pH;

—  JaTYMK BBICOKOM TeMIeparypbl (TEpMONApHbI) C JUana3oHOM
u3MepeHus He yxxe uem ot -100 mo +900C;

—  JIaTYMK SJIEKTPOMPOBOJIMMOCTH C JUaNa30HaMU U3MepeHus He yxkeueM ot 0

1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot O mo 20000 MxCwm;

—  JIaTYUK TEMIEPATyphl IJIATHHOBBIA C JHMAa30HOM HM3MEPEHUS HEYXe YeM
ot -30 1o +120C;



2. JIOTIOTHUTENBHBIA JaTYUK ONTHISCKON IIOTHOCTH 525 HM.
3. Axkceccyapwr:

ka0eap USB coeTMHUTEILHBIN;

3apsgHOe  ycTporcTBO ¢ kabememmini USB;
USB Apantep Bluetooth 4.1 LowEnergy;
KpaTKO€  PYKOBOACTBO IO  O3KCIUTyaTallud  ITUPPOBOM

nabopatopuu;

- Ha0op 1a00PaTOPHOI OCHACTKY;

4, Bcnomoeamenvnoe obopyoosanue:

- BeChl Jlabopatopublie d5ekTpoHHbIe 200 1)
— CITUPTOBKA;

5. Xumuueckas nocyoa.

nabopatopHas, BOpOHKa KOHMYECKas, Majiouka CTeKJIsiHHasA, npooupka [1X- 14

(10 mtyk), crakan Beicokuit ¢ HocukoM BH-50 ¢ meTko# (2 mTyku), UHIMHIP
U3MepUTENbHbI 2-50-2 (CTEKISHHBINA, C MPUTEPTOM KPBIIIKOW), IITATUB JIJIS
npoOupok Ha 10 ruésn, 3akuM NMPOOUPOUHBIH, MINATETb-I0XKEUKa (3 MTYKH),

HaOop (py1akOHOB JIJIsi XpaHEHUsSI PAaCTBOPOB M peakTUBOB (00BbeM (iakona 100

MJI - 5 KOMIUIEKTOB 10 6 mTyK, 00beM (iakona 30 mi - 10 koMIIeKTOB 110 6

IITYK), IWIAHAP W3MEpUTeNbHbIH ¢ HocukoM 1-500 (2 mtykw), crakan

Boicokuit 500 mu (3 mTyku), HaOOp epied Ui MBIThS MOCYIbI (epIn Jis

MBIThSI TPOOUPOK - 3 IMITYKH, €PII JJIsI MBIThSI KOJIO

- 3 mrrykn), xanat Oenblid X/0 (2 mTyKH), MepUaTku Pe3MHOBBIC XUMHUYECKHE CTOWKHE (2
IITYKH), OYKU 3ammTHbie, GuibTpbl OymaxkHbie (100 mTyk), roprouee Ui CIIHUPTOBOK

(0,33 ).

6. Peaxmueur.

— AJIIOMMHU;
— JKeeso;

COJISIHAsI KMCJIOTA;
UHIUKATOPHI (METHIIOpAHK, peHondTanenH);

BOJIHBIM pacTBOP aMMHAKa;

BOJHBINA pacTBOP MNEPOKCHIa BOAOPOA;

HUTpAT cepedpa U Apyrue peakTUBhbl (B 00IIEH CIIOKHOCTU - 44 pa3IUYHbIX

BEILIECTB, MCIOJIb3YEMBIX /JII COCTABJICHUS KOMIUIEKTOB PEAaKTHUBOB IPU IMPOBEICHUU
HK3aMEHAIMOHHBIX SKCIIEPUMEHTOB MO KYpCY MIKOJIbHON XUMUN);
7. [Iporpammuoe  obecrieueHre,  METOAMYECKHE  PEKOMEHJAlud |
BUJICOPOJIUKHU.

Opranuzanusi paboyero MPOCTPAHCTBA OOYYAIOLIErocs OCYIIECTBISIETCS C
UCIIOJIb30BAaHUEM 3/I0pPOBbEeCOEpEraonX TeXHOJIOTu. B Xoe 3aHsTust B 00s3aTeIbHOM
MOpSIIKE TPOBOAUTCS (UBKYJIBT - Tay3bl, HaAMpaBiICHHbIE HA CHATHE OOIIEro u

JJOKAJIbHOT'O
COACPIKaHHC

MBIIIIEYHOTO HAMPSHKEHUS OT KOMITbIoTepa ¢ IudpoBoi mabopatopun. B
(GU3KYIBTYPHBIX MHMHYTOK BKJIIOUAIOTCS YIOPAKHEHHUS HA  CHSTHE

3PUTCIIBHOI'O W CIIYXOBOT'O HAIIPSXKCHUA, HAIIPSIKCHUA

MBIIII] TYJOBHINA W MEJKHX MBIIII] KACTCH, Ha BOCCTAHOBJICHUEC YMCTBEHHOMN
pPaboTOCTIOCOOHOCTH.



VUEBHBIM IUIAH

IIporpamma 5 nHeii 00y4enus (16 yacos)

YYEBHBIN ITJTAH
Paznen Tema Kou1-Bo yacos ®opma
TeOpH | MPAKT | Bcer no/iBeJIeHH sl
| HKAa 0 HTOTOB
1.BBogHOE 3aHsTHE. 1 0 1 | Ompoc
ODJIEKTPOIIPOBOJL DNEeKTPOTUTHYECKAS
HOCTE nuccormanus. CocrosiHue
pacTBopos MOHOB B PacTBOpax. Bubl
HIICKTPOIMTOB MIPOBOIHUKOB AJIEKTPUYECTBA.
TexHuka 6€30MaCHOCTH
2. Onpenenenue ynenbpHOMI 0,5 1,5 2 | Ompoc, HabmoeHNe,
AIIEKTPOIPOBOIHOCTH cobeceoBanue,
pa30aBIICHHBIX PACTBOPOB JIOTIOJTHUTEITHFHOE
KHCJIOTBI, HICJI04YH U COJIN TBOPYECKOC 3aJaHNC,
3. Onpenenenne KOHCTAHTHI 0,5 0,5 1 aHajan3
JUCCOLIMAIIMY C1a00ro JOCTOBEPHOCTH
AJIEKTPOJIUTA pe3yIbTaToB
IToTeHIOMEeTPHSI 1. IToHsITHE O CTEKIITHHOM 0,5 15 2 Ompoc, HaOMOACHUE,
(pH-meTpns) AEKTpojIe (0COOEHHOCTH XUMUU cobeceioBanue,
crekina). U3mepenus pH co JOTIOJIHUTEIIBHOE
CTCKJITHHBIM 3JICKTPOJIOM TBOPUYECKOE 3a/IaHHE,
2. Ompenenenne pH-niokazarensi | 0,5 0,5 1 | aHamm3
pacTBOpa HEM3BECTHOIO AOCTOBEPHOCTH
BelecTBa pe3yIbTaToB
I'paBumMeTpus 1. [IpaBuna B3BEUIMBaHUS U 0,5 15 2 Ompoc, HaOmoIeHUE,
MPUTOTOBIICHUS HABECKHU. cobeceoBaHue,
H3mepeHne n3MeHEeHHsI MacChI JIOTIOJTHATEITFHOE
PEaKIMOHHON CMECH JI0 U TTOCTIe TBOPUYECKOE 33/I1aHUE,
peaxIuu. aHaIN3
2. Pacuer MaccoBoii gonu 0,5 0,5 1 JIOCTOBEPHOCTH
KapOOHAT-HOHOB B HABECKE pe3yIbTaToB
TEXHUYECKOTO KapOoHaTa
KaJIBITUS ITOCJIC €70 PACTBOPCHHUS
B COJISTHOM KHUCIIOTE
Cnekrpodoromerpu | 1. OCHOBHBIC METOIbI 0,5 1,5 2 | Ompoc, HaOMIOICHHE,
HECKHH KOJIMYECTBEHHOI'O aHaau3a B cobeceoBaHue,
XMMHYECKUH aHaNN3 a6CcopOIMOHHOM JIOTIOJITHUTEIBHOE
criekTpockonuu. Onpezaenenue TBOPYCCKOC 3a/laHKC,
ONTUYECKOH MIOTHOCTH (A) It aHaJIn3
pactBopoB MnQO,” pa3Hoit AOCTOBCPHOCTH
koHneHtpanuu (C) u pC3yJIbTaTOB
MIOCTPOEHUE TPaTyHPOBOUYHOTO
rpapuka A=f(C).
2. Onpenenenue kouteHtpanuu | 0,5 0,5 1
MnO, -MOHOB B HEU3BECTHOM
pacTBope.
®da3oBbIE 1. Onpenenenue Temneparypsbl 0,5 0,5 1 Omnpoc, HaOmoeHue,




paBHOBECHS IIJIABJICHUA TBEPABIX BCUICCTB C CO6€C€I[OB3.HI/IC,

MOMOIIBIO JaTYMKA BHICOKOH JOTIOJTHUTETBHOE
TEeMITepaTyphl (TepMOTIaphI) TBOPYECKOC 3a/1aHuE,
2. Iloctpoenue ¢a3oBoii 0,5 1,5 2 | aHajau3

JyarpaMmbl «<HUTpAT JIUTHUS- AOCTOBCPHOCTH

HUTPUT JIATHS» B KOOPAMHATAX pe3y/bTaTon

«COCTaB-TEMIIEPATYpPay.
Ornpezenenre TOYKH IBTEKTUKU

Bcero 6 10 16

COJEPXAHUE ITPOI'PAMMEBI

[Tporpamma 5 greit o0ydenus (16 gacoB)
Pa3nen «JeKTPONpPOBOTHOCTh PACTBOPOB 3JIEKTPOJTUTOBY.

Tema 1. BronHoe 3aHgTHE. DIeKTponuTHUYecKas aucconuanus. CocTosHue
MOHOB B pacTBOpax. BuJibl NpOBOAHUKOB 3JIeKTpUuecTBa. TeXHUKaOE30MacHOCTH.

Teopus: IlpsiMbie W KOCBeHHBIE u3MepeHHs. Mertoauka 00paboTKu
pe3ynbTaToB m3MepeHui. OCHOBHBIC TPEOOBAHMS K BBITTOJTHCHHIO TIPAKTUICCKUAX
paboT. TexHnuka 0e30MacHOCTH MpU paboTe 00YyUaAIOIIMXCSI CO BCIIOMOTaTeIbHBIM
1abopaTOpHBIM 000PYIOBAaHUEM, COMPSHKCHHBIM C IU(POBBIMH AaTYUKAMHU, C
pacTBOpaMM Pa3IMYHBIX XHMHYECKHUX BEIIECTB W JJICKTPHUUYECKHUM TOKOM.
NucTpykius 1o kaxaoMy Moayiao. OCOOCHHOCTH MPOrpaMMHOI0 00eCreueHUs
«lqudposas nadopaTopusi XUMHUECKOTO SKcrepuMeHTa». [{udpoBbie natuukm.
[Toaxmouenue Kk HOYTOYKy. ['paduueckass uHTEpIIpeTaINs SKCIEPUMEHTAIBHBIX
JTAaHHBIX.

dopMmbI 3aHATUNA: JIEeKIus, Oecea.

Tema 2. Onpenenenue ynenbHON 3JIEKTPONPOBOJHOCTH pPa30aBIICHHBIX
PAcTBOPOB KHUCJIOTHI, IIIEJIOYH U COJIH.

Teopus: BHABI 3JEKTPOTPOBOJHOCTH PACTBOPOB AJIEKTPOIUTOB (yAeIbHAS
U DKBHUBaJICHTHas); 3akoH Kombpayia; mnpeaenbHble TOABMIKHOCTH HOHOB;
3G EKTH TOPMOKECHHUS HOHOB B PaCTBOPaX.

[IpakTuka: OIIpEeLIeICHUE YAEIbHOU 51 DKBUBAJIEHTHOU
AJNIEKTPONPOBOIHOCTH PACTBOPOB ILEJOYM, KHUCIOTHI M COJU (XJOPUAOB- H
cylb(}aToB) MPHU Pa3HBIX KOHIICHTPAIUAX; PacuéT MpeaesIbHOW IKBUBAJICHTHOU
anekTpornpoBoaHocTH 110 Tpaduky JI=f(C).

®dopmMmel 3aHATHHI: Oecena, mpakTuieckas padoTa.

O6opynoBaHMe M PEAKTHUBBI: LITATHUB, JATYUK HIIEKTPONPOBOJUMOCTU C
nuanazoHamu uaMmepenus He yxe yeMm oT 0 1o 200 mxCwum; ot 0 1o 2000 MxCwm; OT
0 go 20000 MxCwm; xumuyeckuii ctakat (50 mi); kabenb USB coeqMHUTENbHBIN;
3apsiiHOe ycrpoiicTBo ¢ kabenem miniUSB; USB Anantep Bluetooth 4.1 Low
Energy; HoOyTOyK; KpaTkoe pYyKOBOACTBO IO OJKCIUTyaTaluu UG pPOBOU
nabopaTopuu; TNPOrpaMMHOE OOecCleYeHUe; pacTBOPbl IEJIOYH, CHIIbHON
KHUCJIOTBI, COJIM U YKCYCHOM KHUCIIOTHI.

Tema 3. OHpCIleJIeHI/IC KOHCTAHTHI JUCCOIMAlIN cimaboro QJICKTPOJIMTA.

Teopust: CBA3b NMEKTPONPOBOIHOCTU U CTENIEHU AUCCOIHAIINH CIIa00T0
AIEKTPOJIUTA; JIEKTPOIPOBOJHOCTH BOJIBI.

IIpakTuka: OIIpEAEICHUE YACIbHON 51 DKBUBAJICHTHOU




AIEKTPONIPOBOJIHOCTH PACTBOPOB YKCYCHOW KHCIJIOThl Pa3HOW KOHLEHTPALWH;
pacuer no 3akoHy Konbpayiia npeneibHOW 3IEKTPONPOBOJIHOCTA YKCYCHOM
KHCJIOTBI;, paciyeT CTENEHU JAMCCOUMALNU (a) YKCYCHOM KUCIIOTHI MPU Pa3IMYHbIX
KOHLIEHTpALUsAX B pacTBOPE.

®dopMsl 3aHATUH: Oecena, MpakTH4eckas padboTa

ObopynoBaHue: MITaTUB, AATYUK DIEKTPOIPOBOAMMOCTH C JHANa30HAMU
m3mepenus He yxe yem ot 0 7o 200 mxCwm; ot 0 1o 2000 MxCwm; ot 0 go 20000
MKCwM; xumudeckuid ctakal (50 mur); kadensr USB coenmHHUTENBHBIN; 3apsaHOe
ycTtporictBo ¢ kabemem miniUSB; USB Apantep Bluetooth 4.1 Low Energy;
HOYTOYK; KpaTKoe PYKOBOJCTBO IO OJKCIUTyaTallMu IM(POBOIl J1abopaTopui;
MPOrpaMMHOE 00ecTIeYeHIE; PACTBOPHI YKCYCHON KHUCIIOTHI.

Paznen «Ilorenunomerpust (pH-merpusi)».

Tema 1. IloHsiTHE O CTEKIITHHOM 3JIEKTPOJIE (OCOOCHHOCTH XMMHUU CTEKJIA).
N3mepenust pH co CTEKISTHHBIM 3JIEKTPOAOM.

Teopus: BUIbI OTEeHUMOMETpUH (TIpsiMasi U KOCBEHHas); MOHATHE 00 MOH-
CEJIEKTUBHBIX 3JIEKTPOAAX; CTEKIISIHHBIN 3JEKTPOJl U OCOOEHHOCTH XMMHUH CTEKJIA;
MEXaHH3M pPabOThl CTEKJISIHHOTO JJIEKTpoJa (MOHHBI OOMEH); SJIEKTPOJ
CpPaBHEHMS; TaIbBAHNYECKUI 3JIEMEHT; ypaBHeHUEe HepHcera.

[IpakTka: BHUMATENbHOE  O3HAKOMJICHHE C  PYKOBOJCTBOM K
nabopaTopHoit paboTe; cOOpKa SIESKTPUYECKOM IIeMd B COOTBETCTBUHU C
METOJUYECKON peKOMEHJalMe K MPaKTUUEeCKON padoTe; KaauOpyroT IIKaTy
MOTEHIIMOMETPA C MOMOIIBIO0 BYX BCIIOMOTATEIBHBIX Oy(EepHBIX PacTBOPOB U
€clii He0OXOANMO, TO KOPPEKTUPYIOT €r0 ¢ IOMOMIBIO CIIEUATbHON HACTPOUKH.
[lepen kaxabIM MOTPYKEHHEM DJIEKTpoAa B OydepHbId WM HUCCIEeIyEeMbIi
pacTBop, ero (dJAEKTPO]) HEOOXOJUMO TUIATEIHLHO MPOMBITH AUCTUIUIMPOBAHHOM
BOJIO © OCTOPOXKHO YAAIUTh M30BITOK BOABI C €ro IMOBEPXHOCTH
dunbTpoBanbHOM Oymaroit. Hcmonb3yss 1u@poByr0 000JI0YKY TPOTrPaMMBbI,
3aHOCHUM JIaHHBIE B TAOJIMILY U CTPOUM IO 3TUM JTAHHBIM KaJTuOPOBOYHBIN rpaduk
pH oT KoHIIeHTpaIu pacTBOpa KUCIOTHI WU ICIOYH.

dopmMmel 3aHsATHI: Oecena, MpakTHdeckas padoTa.

ObopynoBanue: mTaTuB, AaTdyuk pH ¢ nuana3oHOM HM3MEpEeHUs HE yke
yem oT 0 1o 14 pH; xumudeckuit crakan (50 mu); kadbenp USB coequHUTENbHBIN;
3apsiiHOe ycTpoiicTBo ¢ kabeinem miniUSB; USB Anpantep Bluetooth 4.1 Low
Energy; HoyTtOyk; KpaTkoe PYKOBOJACTBO IO OJKCIUTyaTaluu Iu(poBon
7a00paTopuu; MPOrpaMMHOE OOECIeUeHUEe; PAcCTBOPHI IIEIOYM UM CHJILHOMN
KkucioThl; Oydepubie pactBopsl (¢ pH>7 u ¢ pH<7); BcmomorarenbHOe
nabopatopHoe oOopyaoBaHue (CKJISSHKa C  JUCTUJUIMPOBAHHOW  BOJIOW,
dbunsTpoBagbHas Oymara u ap.).

Tema 2. Onpenenenue pH-nokasaresns pacTBopa HEM3BECTHOI'O BELIECTBA.

Teopus: mkana pH; pacuer KOHIIEHTpAllMd HOHOB BOJOPO/Ia; 3aBUCUMOCTD
pH oT KOHIIEHTpaIK pacTBOpA.

[IpakTka: BHHMATEIbHOE  O3HAKOMJIEHME C  PYKOBOJICTBOM K
nabopaTopHoll paboTe; cOOpKa »JJIEKTPUYECKOM I[enu B COOTBETCTBUHM C



METOIMYECKON pEeKOMEHJAIMEN K MPaKTUYECKON padoTe; KanuOpyIOT MKy

MOTEHLIMOMETPA C MOMOIIBIO0 JIBYX BCIOMOTATEIbHBIX Oy(epHBIX PAacTBOPOB U
€CJIM He0OXOAMMO, TO KOPPEKTUPYIOT €r0 ¢ MTOMOIIBIO CIIENHUaIbHON HaCTPOMKH.
[lepen kaxabIM TOTPYKEHHEM DdJEKTpoaa B Oy(pepHBbId WM HCCIETyeMblid
pacTBOp, €ro (3JAEKTPO]) HEOOXOAUMO THIATEIBHO MPOMBITH JTUCTUILIUPOBAHHOM
BOJAOW UM OCTOPOXXHO YHQIUTh H30OBITOK BOABI C €ro IMOBEPXHOCTU
dunbTpoBanbHOM Oymaroi. Omnpenensiercsi pH pactBopa u jenaercss BBIBOA O
XUMHUYECKOH MPUPOJIE UCCIEYEMOr0 BEUIECTBA (KMUCI0Ta MIIM OCHOBAHUE).

dopMel 3aHATHI: Oecena, mpakTudeckas padora.

OO6opynoBanue: mTaTUB, Aatyuk pH ¢ nauamazoHoM HU3MEpEeHHs] HE YKe
yem oT 0 10 14 pH; xumudeckuit ctakan (50 mun); kabenbs USB coeiMHUTENBHBIN;
3apsanHoe ycrpoiictBo ¢ kabenem miniUSB; USB Ananrtep Bluetooth 4.1 Low
Energy; HoOyTOyK; KpaTkoe pyKOBOJACTBO M0 OJKCIUTyaTaluu UG POBON
nabopaTopud; MNporpaMMHOE OO€eCleueHne; pacTBOPHI IIEIOYH U CHIIbHOMN
KHUCIIOTBI;  BCIIOMOTaTejabHOEe JabopaTopHoe 000pynoBaHHE (CKJISHKA C
JTUCTUJUTMPOBAHHOM BOJION, priibTpoBaibHast Oymara u Jip.).

Pazaea «I'paBumerpus».

Tema 1. IIpaBnna B3BEeIIMBaHMS U NPUTOTOBICHUS HaBeCKU. M3mepenue
MU3MEHEHHUs MACChl PEAKIIMOHHOM CMECH J10 U MOCIIE PEAKIIUH.

Teopusi: OCHOBHBIE TMOJIOKEHUS TPABUMETPUU; EAMHULBLI HU3MEPEHUS
MacCChl; TPAaBUMETPUYECKUN (HAKTOP B XMMHYECKOM aHAIIM3€; KIACChl TOUHOCTHU
BECOB; MpaBuUJja NEPEBEACHNS HABECKU B PaCTBOP.

[IpakTnka: HacTpolKa aHAJMTUYECKUX BECOB; B3BEIIMBAHHUE 3apAHEE
IIPUTOTOBJICHHBIX HABECOK PpPA3HOM MacChl M  OINPEINEIECHHE TOYHOCTH
B3BEILIMBAHUA; OTAEJIEHUE OCaJKa M3 pacTBopa Ha (QUIBTP € IOMOIIBIO
(uIbTpPOBAaHUS; CyIlIKA, NPOKAIMBAHUE W B3BELIMBAHHUE OCAJIKOB Pa3JIMYHBIX
BEIIECTB (MajlaxUT, KapOOHAT KaJlblus, KpPUCTAIIMYECKas CoJa, MEIHBbIH
Kynopoc u 1ap.). Pacyer mo JaHHBIM TpaBUMETPUU XUMHUYECKOW (HOPMYIIbI
uccieayemoro BeuniecTBa. llenecooOpa3HO NpoBECTH CpaBHEHHE peE3yJbTaTOB
Cpeau pa3HbIX I'PYIII IIKOJIBHUKOB, BBITOIHAIOMNX OJMHAKOBBIC 3a1aHUS.

dopmMel 3aHATHH: Oecena, mpakTudeckas padoTa.

O6GopynoBanue: Bechl JlabopaTopHble 3ieKkTpoHHble 200 T; KOMIUIEKT
71a060paTOPHOI MOCYABI; CIUPTOBKA; XUMHUECKHUE PEAKTUBBI (KPUCTAJUIOTHPATEHI,
KapOOHaThl); GUIBTPOBANIbHASA OyMara; KaJlbKyJIaTop.

Tema 2. PacueT MaccoBoii 10Ji1 KapOOHAT-UOHOB B HABECKE TEXHUYECKOTO
KapOOHaTa KaJIbIUs TIOCJIE €T0 PACTBOPEHUS B COJISTHON KHUCIIOTE.

TCOpI/I}II MOHSITHE O MAaCCOBOM J0JIE OCHOBHOI'O KOMIIOHCHTA U HpI/IMGCeﬁ B
XHMHYCCKHUX BCOICCTBAX.

IIpakThka: B3BEIIMBACTCS HEOOXOAMMBIM OOBEM COJITHOW KHCJIOTHI |
B3BEIIMBACTCA HEOOXOIUMO KOJMYECTBO MPEABAPUTEIHHO HU3MEITHYCHHOTO
TEXHUYECKOTO KapOoHaTa KaJIbIHsI WM MarHus; J00aBISIOT KUCIOTY B CTaKaH C

HaBECKOM Kap60HaTa U JKAYT IOJHOIO IIPOTCKaHUA pCEaKluH, II0CIIC YCTro
B3BCIINBAIOT HOHy‘-IGHHBIﬁ pPacTBOpP, IO pasHUIC MACC CYMMbI HCXO/IHBIX HABCCOK



M TOJY4EHHOTO TIOCJE€ CMEUICHHWs U TMPOTEKaHUS peakUuud pacTBopa
pPacCUMTHIBAIOT MACCy BBIIEIMBILEIOCS YIJIEKUCIIOTO Ta3a; MepecYUTHIBAIOT Ha
«YUCTBHIN» KapOOHAT B HCXOJHOW HABECKE M BBIUMCISIOT MAacCOBYIO JOJIO
KapOoHaTa B HCXO/IHOM HaBECKeE.

®dopMbl 3aHATUHI: Oecena, MpakTuieckas padoTa.

O6GopynoBanue: Bechl JlabopaTtopHble 3eKTpoHHbIe 200 T; KOMIUIEKT
1a60paTOPHOM MOCY/IbI; CIIUPTOBKA; XMMHUUECKUE PEAKTUBBI (KPUCTAIUIOTHAPATHI,
KapOoHaThl); GUIBTPOBANIbHAS OyMara; KaJlbKyJsTop.

Pa3znen «CnekrpodoroMeTpuiecKuil XUMHYECKHA AaHAJIN3.

Tema 1. OCHOBHBIE METO/Ibl KOJIMYECTBEHHOI'O aHA/IN3a B aOCOPOIIMOHHON
cnektpockonuu. OrnpeseneHe ONTHYEeCKOW IUIOTHOCTH (A) It  pacTBOPOB
MnO, pasnoii konneHtpamuu (C) U MOCTPOCHHE TPATyHUPOBOUYHOrO Tpaduka
A=f(C).

Teopus: morjiomeHne BEMIECTBOM H3ITyUYCHHUS; DICKTPOMAarHUTHAS IIKAJIa;
OCHOBBI a0COPOIIMOHHOM crieKTpocKkonuu; 3akoH byrepa-JlambOepra-bepa.

[IpakThka: MOArOTOBKa CEPUM PACTBOPOB MEpMaHIaHaTa Kajlusi C TOYHO
M3BECTHOHN KOHIIGHTpaIiei mepmaHranat moHoB B auamnasone ot 0.005 r/mi mo
0.001 r/mn (4eTblpe-miATH PacTBOPOB) (PEKOMEHAYETCS MPHUMEHATh METOJ
pa30aBiieHUs HMCXOJHOTO pacTBOpa C TOYHO H3BECTHOM KOHIEHTpaUUel ajs
PUTOTOBJICHUs O0Jiee pa3z0aBICHHBIX PACTBOPOB); COOPKA AIEKTPUUECKOU IIETIH
B COOTBETCTBUHM C METOAWYCCKOM PEKOMEHJAlMer K MpaKTUYecKor pabore;
OTpe/ieNieHue TOKa3aTeNlel ONTHYEeCKOW TIUIOTHOCTH pPAacTBOPOB IEepMaHrata
KaJusl pa3TMYHON KOHIICHTPAIMH U TIOCTPOSHUE KATMOPOBOYHOTO Tpaduka.

®dopmbl 3aHATUN: Oecena, mpakTuueckas padora.

OGopynoBaHue: MITATUB, NaTYUK ONTUYECKOW TJIOTHOCTU 525 HM; KaOeb
USB coenuHuTeNbHBIN; 3apsgHOe yCTpoicTBO ¢ kabemem mMiniUSB; USB
Anantep Bluetooth 4.1 Low Energy; nHoyTOyk; KpaTkoe pPYKOBOJICTBO IIO
JKCIUTyaTaniuu  1udpoBoil  ynadopaTopuu;  IPOrpaMMHOE  OOECICUCHHE;
BCIIOMOTaTeIbHOEe JJabopatopHoe 000pyaoBaHue (CKIISIHKA C AUCTUIUIMPOBAHHOMN
BOAOW, (uiIbTpoBasibHasE Oymara M Jp.); pacTBOp INEpMaHraHata KaJlus;
JTUCTUIUIMPOBaHHAs BOJA.

Tema 2. Onpenenenne konueHTparuu MnO, -HOHOB B HEU3BECTHOM
pacTBope.

Teopust: KOJIUYECTBEHHBIM CHEKTPOMETPUUYECKUNM aHaiau3 OKpPaLIEHHOIO
pacTBOpa U3BECTHOI'O BEILIECTBA.

HpaKTI/IKaZ BBIITOJIHAIOT OIMPCACIICHHUC ONTUYECKON IMIOTHOCTHU pacTBOpa
IIepMaHraHarTa KaJIus, C IIOMOIIBIO MpeaABaApPUTCIbHO MMOJTYYCHHOI'O
KaJ'II/I6p0BO‘IHOI‘O rpa(pm(a ONpCACIAIOT KOHOCHTPpAIWIO IMCPpMaHIraHaT-nOHOB B



HEU3BECTHOM pACTBOPE; CPABHUBAIOT IIOJYYEHHBIE PE3yJIbTATAMU C JaHHBIMU
IIPENoAaBaTelii U PaCCUYUTHIBAIOT OTHOCHUTENIBHYIO ITOIPEIIHOCTD BBIIIOJIHEHHOTO
WU3MEPEHUS.

®dopMbI 3aHATUI: Oecena, MpakTuieckas padoTa.

OO6opynoBaHue: MITATUB, NaTYUK ONTUYECKON TJIOTHOCTU 525 HM; KaOeb
USB coenuHuTeNbHBIN; 3apsaHoe yCTpoicTBO ¢ kabemem mMiniUSB; USB
Apantep Bluetooth 4.1 Low Energy; HOyTOyk; KpaTKO€ PYKOBOJCTBO IIO
dKCIUTyaTar  mudpoBoi  jJabopaTopuu;  MporpaMMHOE  OOecredyeHHE,;
BCIIOMOTaTeNIbHOE J1TA0OpaTOpHOE 000pYyAOBaHUE (CKIISTHKA C AUCTUILUIMPOBAHHOM
BOJIOM, (QuibTpoBajibHAs Oymara W Jp.); pacTBOp IMEepMaHTraHaTa Kajus;
TUCTUIUTIPOBaHHAS BOJA.

Paszpes «®@a3oBbie paBHOBECHS».

Tema 1. OmpeneneHue TtemrepaTypbl IUIaBICHUS TBEPIbIX BELIECTB C
MOMOILBIO TATYMKA BBICOKON TEMIEPATYPHI (TEPMOIIAPHI).

Teopusi: ¢a3oBble MepexoAbl Ha TMpUMEpe IUUIABJICHUS  BEIIECTB;
BO3MOXHOCTh ~HJCHTHU(UKAIIMK BEIIECTB IO TeMIeparypaMm IUJIaBJICHUS;
3aBUCHMOCTh TEMIIEPATYP ILJIABJIICHUS OT CTPOEHUS U COCTaBA BEIIECTB.

[TpakTuka: B paphopoBblil THUTreIh MOMEIIAIOT HEOOXOAUMOE KOJIUYECTBO
XUMHUYECKH YHCTOTO BEIIECTBA W IMOrPYXAKT B HEN0 TEPMONapy; MEIJIEHHO
HarpeBalOT THUTENIb Ha DSJEKTPUYECKOM IUIMTKE /O TIOJHOTO IUIABJICHHS
HCCIIEyEMOI0 BELECTBA; C IOMOIIbIO IPOIPAMMHOI0O OOECIIEYEeHUsI HA HOYTOYKE
CHUMAIOT TOKa3aHWsl KpUBOM HarpeBaHus. CHUMAIOT TMOKa3aHUs MJid CEpUu
HUTPATOB (JIUTHS, HATPUS, KajJusl) U HAUTPUTOB (JIUTHS, HATPUS U Kajausi) U Ap.
TBEPABIX BelleCTB. /[enatoT BBIBOABI O CBSI3U CTPOCHHS U COCTaBa M3YUYEHHBIX
BELIECTB C UX TEMIIEPATYPO MJIaBJIECHUS.

®dopmbl 3aHATUN: Oecena, mpakTuueckas padora.

OO6opynoBaHue: MTATUB, TATYUK BHICOKOW TEMIMEPATyphl (TEPMOIIAPHBI) C
nuaria3oHoM wu3MepeHuss He yxke yeM oT -100 mo +900C; kabenr USB
COCIMHUTEIIbHBIN;, 3apsAaHoe ycTporcTBO ¢ kabemem MiniUSB; USB Anantep
Bluetooth 4.1 Low Energy; HOyTOyK; KpaTkoe pYKOBOJCTBO MO JKCILTyaTalluu
nudpoBoil  maboparopum; TMPOTPAMMHOE OOECIEeYeHUE; BCIIOMOTATEIHLHOE
nabopatopHoe obOopymoBanue ((papdopoBeiii THUTENh W JOp.); IJIEKTpHUUECKas
IJINTKA; XUMUYECKA YHUCTHhIC TBEPIbIC BEIIECTBA (HUTPAThl U HUTPUTHI JIUTHS
(HaTpUS UK KaJus), CATUIIMIIoBasi, OCH30MHAsI KUCIIOTHI U JIP.

Tema 2. [TocTpoenue (ha3oBoii AuarpaMMbl «HUTPAT JTUTHS — HUTPUT
JIUTUS» B KOOPJIMHATAX «COCTaB-Temneparypa». OnpeneneHne TOUKH IBTEKTHKU.

TCOpI/I}IZ OCHOBBI (bI/I3I/IKO-XI/IMI/I‘ICCKOFO dHajin3a, IIOHATHE O q)aSOBBIX
PAaBHOBCCHUAX,; IMHNHA JIMKBUAYCA N COJIMAYCA, 9BTCKTHUKA.

[IpakTrka: rOTOBST BOCEMb HABECOK C PA3IMUYHBIM COAECpPKaHUEM HUTPUTA
U HUATpaTa JUTHUs (B Macc.%); MOMENalT B KaXAYI0 TOJYYEHHYIO CMeCh (CMecu



norpyxessl B (paphopoBbie THUIIIM) TepMoONapy ¥ MEJIEHHO HarpeBarOT Ha
ANEKTPUUYECKON TUIHMTKEe 10 mojHoro mmiasienus (mo 150C); ¢ nomoibio
MpPOrpaMMHOTO oOecreyeHuss Ha HOYTOyKE CHUMAIOT T[IOKa3aHUs KpPUBOH
HarpeBaHUs, HAHOCAT TIOJyYEHHBIC JaHHBIE Ha TIOJi€ KOOPAWHAT «COCTaB-
TEMIEpaTypa»; HAHOCAT JIMHUW JIMKBUAYCAa U COJHAYCa;  OMPEIEISIOT
KOOPAWHATHI OBTEKTUYCCKOW TOYKH; CBEPSIOT TOJyYeHHBIE JaHHBIE CO
CTIIPaBOYHBIMU JTAHHBIMH.

cDOpMI:I 3aHSATHM: IMPAKTHYCCKOC 3aHATHC.

OO6opynoBaHue: MTATUB, JATYUK BEICOKOW TEMIEPATYPHI (TEPMOTAPHEI) C
nuanazoHoM wm3MepeHuss He yxke udeM ot -100 mo +900C; xkabenr USB
COCIIMHUTEIILHBIN;, 3apsAaHOe ycTpoicTBO ¢ kabenem MIiniUSB; USB Apantep
Bluetooth 4.1 Low Energy; HOyTOYK; KpaTKoe PYKOBOJICTBO IO JKCIUTyaTalluu
mudpoBoil  mabopaTopuu; MPOrpaMMHOE  OOECledYeHHe; BCIIOMOTaTeIbHOEe
nabopaTopHoe obopynoBanue (haphopoBblil TUTENb, JTAOOPATOPHBIEC BECHI U JIP.);
AJIEKTPUYECKas IUTUTKA; YACThIC HUTPAT U HUTPUT JUTHS (MK HATPHS).

Opranu3anoHHO-NeIArornyecKne ycJ0BUsl peajau3aluu NporpaMmbl
[legaror OMOJMHUTENBLHOTO OOPA30BaHMS, PEANU3YIOIUN  JaHHYIO
IporpaMMmy, JOJKEH UMETh BhICIIEE PO(dhecCuoHaIbHOE 00pa30BaHue WIN
cpeadee mnpodeccuoHanibHOE O00pa3oBaHWE B O0JACTH, COOTBETCTBYIOIIEH
NpoQuIIIo Kpy>KKa, 0€3 nMpeabsBiIeHUs TpeOOBaHUMN K CTaxKy padoThl, JTHOO
BhICIIIEE MMpodecCHoHANTbHOE 00pa3oBaHUE WK cpeHee MpodecCuoHaIbHOE
oOpa3oBaHM€ U JIOMOJIHUTENBbHOE TpodeccroHampHOe O0Opa3oBaHUE IO
HarpaBieHuo «O0pa3oBaHue U Menarorukay 0e3 MperbsiBlICHUsS TPeOOBaHUN K
CTaxy pabOoThI.

MoTuBanoOHHbIE YCI0BHUS

Ha yd4eOHBIX B3aHATHSAX W MAaCCOBBIX MEPOIPHUATHAX 0CO00E MECTO
ynensercs  (OPMUPOBAHUIO  MOTHUBAIMM  OOYYarONIMXCS K 3aHSTHUIO
JIOTIOJTHUTENIBHBIM 00pa3oBanuem. s aToro:

— YIOBJIETBOPSAIOTCS Pa3HOOOpa3HbIE MOTPEOHOCTH OOYYaIOMUXCS: B
CO37aHNUU KOM(MOPTHOTO TCHUXOJIOTHUECKOTO KJIMMaTa, B OTABIXE,
OOIIIEHUH M 3alUTe, TPUHAIICKHOCTH K IETCKOMY O0BCIMHCHHIO, B
CaMOBBIP@KEHNUH, TBOPYECKOW CcamMoOpeaqu3allii, B TPU3HAHUHA H
ycrexe;

— JIETH BKIIOYAIOTCS B TMPAKTUYCCKUHA BHUA ACATCIBHOCTH TpH
TPYIIIOBOM paboTe, C y4ETOM BO3PACTHBIX OCOOCHHOCTEHN U ypOBHEM
COXPaHHOCTH 3/I0POBbS;

— Ha 3aHATUSX PENIAlOTCA  3aJadyd  MPOOJEMHOTO  XapakTepa
MOCPEJICTBOM BKJTFOUCHHSI B HAy4YHO-UCCIIEI0BATEILCKYIO

NESTENBHOCTD;
— mnpoBoAsTcs mnpodeccuoHaIbHble MPOObI U APYrHe MEpONpUSTHS,
CIIOCOOCTBYIOLIME npodeccCuOHATIEHOMY CaMOOTIPEICIICHUIO

00yJaroImMXxcs.



MeTtoanueckue MaTepuaJIbl

Meroanueckoe obecrieueHrne MPOrpaMMbl BKIIIOYAET MPUEMBI U METO/IBI
OpraHu3aliid  00pa30BaTEIBLHOIO  TIpoIlecca, JUIAKTHYECKHE MaTepHalbl,
TEXHUUYECKOE OCHAII[CHUE 3aHATHH.

Jlist obecrieueHrss HATTIAIHOCTH W JOCTYMMHOCTH HM3y4aeMOro MaTepualia
MEeIAror UCIOJb3YET PA3IMYHBIE METOANYECKUE U JUTAKTUYECKUE MATEPUAIIBL.

Harnsaueie nocobus:

cxeMmarudeckue (LudpoBoe 000PYIOBAHHE, CXEMBI, IPE3CHTALINY,
AIrOPUTMBI);

€CTECTBEHHBIE U HaTypaJibHbIE (BCIIOMOTraTelIbHOE 000PYJOBaHNE
JUIA IPAKTHYECKUX padoT);

00BbEeMHBIE (MAKETHI);

WUTIOCTPALIMK,  claiapl, rpadukd, ¢QoTtorpaguu U  PUCYHKH
HKCIIEPUMEHTAIbHBIX PE3YJIbTaTOB U3MEPEHUI;

3BYKOBBIE (BUJICOMATEPHAIIBI).
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